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INTRODUCTION 

-     Entrance  and  exit  equipment  being  installed  at  airports 
today  varies  widely  in  price  and  capabilities.       A  key 
aspect  in  determining  what  equipment  to  acquire  is  an 
evaluation  of  the  benefits  of  additional  capabilities  rela- 
tive to  their  cost. 


The  chart  below  depicts  the  major  activities  in  a  benefit/ 
cost  analysis  of  entrance  and  exit  equipment: 


Review  of 
Common  Park- 
ing Control 
Abuses 


Estimated 
Potential 
Loss 

Exposure 


Review  of 
Equipment 
Control 
Features 


Individual 
Equipment 
Character- 
istics & 
Cost 


Effectiveness 
of  Major  Equip- 
ment Lines  in 
Reducing  Poten- 
tial Loss  Expo- 
sure &  Operating 
Costs 


Icalculation 
jof  Benefit/ 
iCost  Ratios 

Quantitatively 
Analysis  ¥ 
of  Benefitsl 
and  Costs  ^ 

Icraphic  Dis- 
Jplay  of  Bene- 
|f it/Cost 
IRatios 

The  benefit/cost  analysis  discussed  in  the  following  pages  is 
based  on  preliminary  and  unsubstantiated  data.       The  primary 
purpose  of  the  analysis  is  to  present  an  approach,   not  an  answer, 
that  can  be  followed  as  more  accurate  data  becomes  .available. 
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COMMON  PARKING  CONTROL  SYSTEM  ABUSES 

A  variety  of  defalcation  schemes  exist  to  defraud  parking  garage 
operators.     Some  of  the  more  common  schemes  that  are  related  to 
operations  at  the  San  Francisco  Airport  include: 

Cashier  charges  patron  correct  amount,  discards  patron's  ticket 
and  substitutes  extra,   lower  charge  ticket,  and  keeps  the  differ- 
ence between  the  correct  and  lower  charge  amounts 

Third  party  obtains  an  extra  ticket  and  sells  it  to  a  patron  hold- 
ing a  higher  fee  ticket;  patron  exits  using  the  lower  fee  ticket 

Cashier  under-rings  amount  of  charge,  informs  patron  of  error, 
collects  correct  amount,  discards  patron's  ticket,  and  substi- 
tutes a  forged  lost  ticket  form  for  the  under-ring  amount 

Patron  with  a  long-term  ticket  exchanges  ticket  with  partner 
holding  a  short-term  ticket;  patron  exits  using  a  short-term 
ticket  and  partner  exits  claiming  a  lost  ticket 

Cashier  rings  up  correct  amount,  but  tells  patron  amount  due  is 
more;  patron  fails  to  notice  discrepancy,  and  cashier  keeps  the 
amount  overcharged 

-     Cashier,   in  collusion  with  patron,   forges  a  lost  ticket  form  for 
a  lower  fee  in  return  for  a  kickback  from  patron 

Cashier,  in  collusion  with  patron,  deliberately  miscalculates 
parking  time  and  undercharges  patron  in  return  for  a  kickback 

Cashier  under-rings  amount  of  charge,   collects  correct  fee  from 
patron,  alters  time  clock,   stamps  ticket  to  coincide  with  the 
under-ring  amount,  and  keeps  difference  in  amount  collected  and 
amount  rung-up  on  cash  register 

Parking  garage  management  and  employees  collude  to  circumvent 
internal  controls  and  falsify  records,  thus  defrauding  parking 
garage  owner 

(See  Appendix  A  for  a  detailed  description  of  these  defalcation 
schemes  and  the  preventive  measures  used  to  control  them.) 

The  extent  to  which  these  abuses  exist  in  a  parking  operation 
creates  a  potential  for  loss  of  revenue. 
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POTENTIAL  LOSS  EXPOSURE 

Six  categories  of  tickets  are  used  in  the  SFIA  parking  operation. 
Three  types  of  tickets  generate  revenue  and  the  others  do  not. 

Revenue  Tickets 

-  Regular  -  parking  fee  of  less  than: 

$24  in  the  garage 
$12  in  the  economy  lot 
Layover  -  parking  fee  equal  to  or  more  than: 
$24  in  the  garage 
$12  in  the  economy  lot 

-  Lost  -  patron  claims  parking  ticket  was  lost  and: 

Is  required  to  fill  out  a  lost  ticket  form   (Exhibit  I) 

Is  charged  for  hours  claimed  to  have  been  parked,  unless  a 
longer  period  can  be  supported  by  the  layover  report 

Non-Revenue  Tickets 

Minus  7  minutes  -  patron  was  in  parking  facility  for  less  than 
7  minutes 

Non-revenue  -  patron  parking  ticket  signed  by  designated  SFIA 
or  APM  personnel,  thus  granting  free  parking 

-  Valet  -  special  ticket  given  to  cashier  by  valet  attendant  when 
retrieving  patron's  car  from  parking  garage 

APM  maintains  two  types  of  general  count  control  over  tickets  used 
in  daily  operations.       These  controls  highlight: 

-  Missing  tickets  -     cashier's  cash  register  transaction  count 
total  exceeds  tickets  collected  during  the  shift 

Unaccounted  tickets  -  APM  report  (Exhibit  II)  identifies  tickets 
that  cannot  be  accounted  for  during  the  month 


-4- 


louche  Boss &Gx 

1 


EXHIBIT  I 


N2  73976 

SFIA  PARKING  LOST  TICKET  FORM 

ENTRANCE 

LOCATION  DATE  &  TIME  

KEY  IN  DRIVERS  POSSESSION  

VEHICLE  REGISTRATION  INSPECTION: 

CAR  Lie.  NO  

REGISTERED  OWNER  

ADDRESS  

CITY  STATE  

DRIVER  INFORMATION: 

DRIVER  Lie.  NO.  &  STATE  

NAME   

ADDRESS  

CITY  STATE  


I  PAID  $   IN  FULL  PAYMENT  OF 

MY  PARKING  OBLIGATION. 

SIGNATURE  OF  OPERATOR  OF  VEHICLE 


Signature  of  AIRPORT  PARKING  A^ANAGEMENT 
or  AIRPORT  POLICE  employee  authorizing  release. 

NAME   

TITLE   :  
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EXHIBIT  II 
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There  are  four  areas  of  potential  loss  exposure  that  would  not 
or  may  not  be  detected  by  the  current  system  of  cash  controls: 

Lost  tickets  -  patron  claims  less  time  parked  than  actual  and 
layover  report  does  not  substantiate  a  longer  period 

Non-revenue  tickets  -  authorized  signature  is  forged  and 
patron  receives  unauthorized  free  parking 

Missing  tickets  -  specific  cash  transaction  rung  up  by  cashier 
cannot  be  supported  by  a  parking  ticket 

-  Unaccounted  ticket  -  several  defalcation  opportunities  exist 
if  cashier  or  patron  can  obtain  an  extra,   lower  fee  ticket 

In  our  review  of  the  cash  controls  applied  by  APM  and  SFIA,  we 
concluded  that,  with  the  exception  of  certain  hiring  practices,  the 
controls  are  adequate  to  safeguard  cash  from  the  individual  perpe- 
trator.      We  also  noted  that  while  the  controls  could  be  circumvented 
by  a  number  of  people  acting  together,  we  found  no  indication  of 
either  current  or  prior  collusive  fraud.       In  light  of  these  find- 
ings, any  estimate  of  potential  loss  exposure  is  highly  subjective. 
The  sole  purpose  of  developing  loss  exposure  projections  is  to  pro- 
vide a  range  of  exposure  levels  for  the  benefit/cost  analysis. 

A  range  of  potential  loss  exposure  for  the  parking  operation  was 
estimated  for  1977  and  the  first  half  of  1978.     To  develop  the 
projections,  the  following  assumptions  were  made: 

The  average  potential  loss  for  each  exposure  ticket  ranged  bet- 
ween one  and  five  times  the  average  revenue  per  car  during  the 
period.       In  dollar  terms,   this  resulted  in  the  following  ranges: 

1977  -  $2.56  to  $12.80  per  ticket 

.     1978  -  $2.89  to  $14.45  per  ticket 

Only  10%  of  the  non-revenue  tickets  were  considered  to  be  poten- 
tial forgeries  because: 

Most  patrons  probably  do  not  know  about  non-revenue  tickets 
nor  who  is  authorized  to  sign  them 

Each  non-revenue  ticket  is  examined  by  APM  staff  personnel 
to  identify  irregularities. 

Potential  loss  exposure  for  the  parking  operation  in  1977  and  1978 
(6  months)    is  shown  in  Exhibit  III.     As  indicated  in  the  Exhibit, 
the  potential  loss  exposure  ranged  from: 

-  $50,000  to  $250,000  in  1977 

-  $35,000  to  $165,000  in  the  first  half  of  1978 


-7- 


louche  Boss  &Col 


Cm 

^  1 

o 

n 

M 

o^  O 

s 

00  -H 

X 

•  -U 

u 

V>  kl 

0) 

X  a 

in  en 

m 

0 

1-1 

to 

jr 

nt 

loss 

OUl 

eke 

VC 

•H 

* 

+J 

00 

00 

r- 

(N 

to- 

0) 

<j\ 
i-t 

a 

in 

in 

in 

in 

O 

dP 

CO 

i-t 

o 

vo 

r- 

vc 

r- 

m 

r~ 

m 

m 

»r 

TT 

fSI 

iH 
i-t 

(N 

VO 

co- 

to- 

4J 


s 
< 
>> 

Xi 

•o 

9) 

c 

•H 
E 
Id 
X 
0) 


n 

fH 

T 

dP 

n 

ro 

vo 

in 

•H 

fH 

o\ 

CO 

o 

4J 

ro 

rr 

CN 

0) 

tN 

ro 

j« 

</> 

</> 

u 

-•-( 

4J 

0) 

o> 

00 

I-t 

o 

CO 

CO 

00 

3 

rn 

O 

fN 

o 

o 

o 

C 

vo 

O 

CO 

o 

0) 

CM 

> 

iH 

00 

t~ 

vo 

o 

CO 

V 

fM 

p- 

vo 

M 

m 

T 

1 

C 

rH 

0 

to- 

c 

en 
j: 
+j 
c 

0 
E 


00 

r- 


vo 

u 

in 

•H 

J-) 

tN 

CO 

)-l 

X 

a, 

in 

CO 

tn 

o 

■-( 

o 

O 

in 

o 

in 

(Ti 

rsi 

vo 

00 

in 

iH 

O 

o 

vo 

(N 

o 

(N 

00 

in 

ro 

r- 

in 

(N 

</> 

</> 

« 

<« 

00 

ro 

vo 

rH 

dP 

rH 

o 

in 

rH 

vo 

vo 

1-1 

CO 

o 

• 

o 

VO 

in 

ro 

CO 

■H 

in 

v> 

n 

■P 

0) 

o 

0) 

iH 

3 

T) 

U} 

01 

O 

•P 

a 

c 

X 

u 

0 

o 

rH 

o 

(0 

10 

•H 

c 

4J 

c 

(U 

4J 

o 

4J 

cn 


•0 

01 

0) 

a 

3 

in  m 

(0  « 

in 

■P  4J 

U  3 

0) 

0) 

(0 

0)  0) 

(0  C 

3 

3 

M 

rH  (U 

C 

C 

O  V 

rH  > 

0) 

(1) 

10 

•rl  -H 

0) 

0  (U 

> 

> 

*J 

Eh  H 

3 

a  cc 

01 

C 

0) 

C 

u 

•r^ 

o: 

rH 

>! 

(U  rH 

0)  rH 

U) 

1 

10 

u 

iH  ni 

> 

M  10 

d) 

U) 

c 

•H 

3  +J 

3  *J 

o> 

•rH 

o 

o 

(/)  o 

o: 

V)  0 

m 

s 

z 

Eh 

0  Eh 

0  Eh 

u 

rH 

a 

rH 

a 

v 

10 

X  o 

X  o 

> 

■P 

U  -P 

P 

U  P 

< 

0 

0 

« 

Eh 

OP 

Eh 

u 

(0 
0) 

0) 

u 
c 


u 

3 
(0 
O 

a 

X 
0) 


■p 
c 

B. 

01 

■p 

10 
E 

•H 

■P 

n 

0) 


CO 

fN 

rH 

ON 

dP 

m 

0 

o 

o 

in 

vo 

as 

CO 

P 

in 

in 

o 

r- 

r- 

rH 

T5 

m 

'J- 

rH 

co 

•H 

0) 

rH 

in 

vo 

00 

« 

CO 

CM 

01 

3 

a 

ts 

00 

in 

iJ 

c 

i) 

•H 

M 

u 

o 

3 

T3 

p 

c 
o 


-8- 


TducheFoss&Gx 


EQUIPMENT  CONTROL  FEATURES 

Recent  developments  in  entrance  and  exit  equipment  have  resulted 
in  a  wide  range  of  new  control  features  that  can  be  used  to  con- 
trol many  of  the  system  abuses  previously  discussed: 

Entrance  spitters  have  been  developed  to: 

-  Impound  unclaimed  tickets 

-  Electronically  relay  specific  ticket  information  to  a  central 
computer  whenever  a  ticket  is  taken,  but  no  automobile  enters 
the  garage 

Exit  equipment  control  features  include: 

On-line  computer  systems  with  varying  capabilities 

Immediate  information  on  approximate  length  of  vehicle  stay 
(when  accompanied  by  some  type  of  vehicle  inventory  procedure) 

Automatic  fee  calculation 

Detailed  audit  trails 

Comprehensive  performance  reports 

Off-line  computer  systems  which  have  the  same  features  as  an  on- 
line system  except  for  immediate  information  on  length  of  vehicle 
stay 

-  Automatic  fee  calculating  cash  registers  using  machine-readable 
tickets 

-  Automatic  fee  calculating  cash  registers  using  manual  entry  of 
"time-in"  at  garage 

As  indicated  in  Exhibit  IV,  the  on-line  computer  system  controls  the 
greatest  number  of  defalcation  schemes. 
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INDIVIDUAL  EQUIPMENT  CHARACTERISTICS  AND  COSTS 

Equipment  characteristics  vary  among  computer-based  systems,  as 
well  as  between  computer-based  and  non-computer-based  systems. 
Key  characteristics  for  six  major  manufacturers  are  summarized 
in  Exhibit  V. 

Approximate  system  costs  for  the  anticipated  SFIA  configuration 
are  presented  in  Exhibit  VI. 
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BENEFIT/COST  ANALYSIS  OF  ALTERNATIVE  SYSTEMS 


Control  equipment  can  be  evaluated  by  estimating  the  benefits 
and  costs  of  alternative  systems.  The  estimates  used  in  this 
analysis  are  based  on  the  following: 


Estimate 


Source 


-  Cost  of  alternative  systems 


Impact  of  each  system  on 
potential  loss  exposure 


Impact  of  each  system  on 
operating  costs  at  SFIA 


Interviews  with  equipment 
company  representatives 

Interviews  with  airport 
officials  and  equipment 
company  representatives 

Interviews  with  SFIA  and 
APM  personnel 


These  estimates  should  be  considered  preliminary  since  it  has 
not  been  possible  to  observe  each  system  in  operation  or  to  ob- 
tain independent  empirical  data  on  system  effectiveness.  In 
addition,  the  cost  estimates  obtained  from  manufacturers  are 
"ballpark"  figures  subject  to  modification  when  bids  are  actually 
submitted. 


The  estimated  range  of  effectiveness  of  major  equipment  lines 
in  reducing  SFIA's  potential  loss  exposure  is  presented  in 
Exhibit  VII. 


The  approximate  costs  of  each  of  the  basic  system  components  and 
a  quantification  of  the  estimated  benefits  from  reductions  in 
loss  exposure  and  operating  costs  are  presented  in  Exhibit  VIII. 
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BENEFIT/COST  ANALYSIS  OF  ALTERNATIVE  SYSTEMS 


The  basic  system  components   (entrance  and  exit  equipment)   can  be 
combined  in  various  ways  to  produce  integrated  systems  with  differ- 
ing capabilities  and  costs.     Six  different  equipment  configurations 
are  identified  in  Exhibit  IX.       For  each  configuration,  the  present 
value  of  the  estimated  annual  benefit  has  been  determined  and  this 
benefit  compared  to  the  estimated  cost  by  means  of  a  benefit/cost 
ratio . 


Based  on  these  analyses,   it  appears  that  proportionately  greater 
benefits  are  provided  by  configurations  with  relatively  modest 
capabilities.       Although  the  most  sophisticated  configurations 
appear  to  provide  the  greatest  annual  savings,  the  return  on  the 
equipment  investment  of  these  configurations  is  significantly  less 
than  that  of  the  less  sophisticated  configurations.     This  relation- 
ship is  graphically  presented  in  Exhibit  X. 
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RECOMMENDATIONS 

Discussions  with  mauf acturers  have  indicated  that  the  entrance/ 
exit  equipment  market  is  very  competitive.     Any  recommendation 
concerning  specific  equipment  would,  therefore,  be  inappropriate 
at  this  time  since  it  would  be  based  on  information  that  is  sub- 
ject to  change.     In  view  of  the  competitive  environment  and 
wide  range  of  equipment  capabilities,  there  are  certain  guide- 
lines that  we  recommend  be  followed  in  the  equipment  pro- 
curement process. 

I.  Selection  Criteria 

Our  analyses  have  indicated  that  price  should  not  be  the  only 
selection  criterion.     The  wide  range  of  equipment  capabilities 
and  their  appropriateness  to  the  SFIA  environment  should 
certainly  be  taken  into  consideration.     We  recommend  that 
equipment  be  selected  primarily  on  the  basis  of  the  benefit/ 
cost  approach  developed  in  the;  preceding  section.  Clearly, 
other  factors  such  as  reliability  and  maintenance  cost  should 
also  be  included,  but  the  benefit/cost  ratio  should  be  the 
primary  criterion. 

II.  Selection  Strategy 

There  are  two  basic  approaches  that  could  be  followed  in  selecting 
equipment.     The  primary  objective  under  either  approach  is  to 
obtain  adequate  data  in  order  to  perform  the  benefit/cost  analyses. 

Approach  I    (two  stage  approach) 

Invite  all  equipment  manufacturers  to  prepare  and  substantiate 

potential  reductions  in  loss  exposure  and  operating  costs  that 

would  be  produced  by  their  systems,  and  to  estimate  the 

system  cost   (including  installation  and  initial  maintenance) . 

On  the  basis  of  this  information,  perform  the  benefit/cost 

analysis  and  select  the  type  of  equipment  configuration 

with  the  highest  benefit/cost  ratio.     Develop  specifications  on 

minimum  system  capabilities  that  correspond  to  the  type 

of  configuration  selected.     Invite  all  manufacturers  to  bid  on 

those  specifications  and  select  the  lowest  bidder. 

Approach  II    (single  stage  approach) 

Invite  all  manufacturers  to  submit  bids  with  price  and 
documented  estimates  of  anticipated  reductions  in  loss 
exposure  and  operating  costs.     Perform  the  benefit/cost 
analysis  and  select  the  equipment  on  the  basis  of  the 
highest  benefit/cost  ratio. 
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111.     Timing  of  Parking  Operator  and  Equipment  Selection 

The  order  in  which  the  parking  operator  and  entrance/exit  equipment 
is  selected  can  impact  the  operating  agreement  and  cash  control 
procedures.     If  the  operator  is  selected  before  the  equipment, 
SFIA  should  reserve  the  right  to  specify  in  the  operating  agree- 
ment new  internal  control  procedures  tailored  to  the  new  equip- 
ment.    If  the  equipment  is  selected  before  the  operator,  the 
current  operator  should  be  consulted  in  defining  control  features 
for  the  equipment. 
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APPENDIX  B 


Exhibit  B-1  sununarizes  cost  and  other  information  on  recent 
installations  at  major  airports  that  we  have  been  able  to  verify. 

Although  there  appears  to  be  considerable  variation  in  system 
costs  for  Autotote  and  Electron  installations,  differences  in 
the  size  and  sophistication  of  the  systems  -  which  are  significant  - 
explain  most  or  all  of  this  variation. 


A  reconciliation  of  the  cost  difference  between  Autotote ' s  Phila- 
delphia installation   ($325,000)   and  its  Detroit  system  ($1,310,000) 
is  provided  below: 


Philadelphis  System  Cost:  $325,000 

+  On-line  capability  150,000 

+  Extra  computer  50,0  00 

+  Installation*  150,000 

+  Service  contract  100,000 

+  11  extra  entrances  220,000 

+     9  extra  exits  315,000 


Detroit  System  Cost:  $1,310,000 

*Extensive  wiring  and  electrical  contracting 
was  included  in  the  equipment  contract 


A  reconciliation  of  the  cost  difference  between  Electron's  Calgary 
installation   ($500,000)   and  its  Toronto  system   ($1,250,000)    is  also 
provided : 

Calgary  System  Cost:  $500,000 
+  On-line  capability  200,000 
+  Electric  signs  200,000 
+  4  entrance  lanes  65,000 
+  6  exit  lanes  110,000 
+  Maintenance  75,000 
+  Cost  premium*  100,000 

Toronto  System  Cost:  $1,250,000 

*Toronto  was  first  system  installed  by  Electron 
and  accordingly  was  priced  above  later  systems. 

It  is  apparent  that  the  price  of  garage  control  equipment  is  highly 
sensitive  to  such  factors  as: 


-     Amount  and  sophistication  of  equipment  purchased 
Effects  of  competitive  bidding 


-     Maintenance  contracts 


Construction  work  indirectly  related  to  installation  of  the 
control  equipment. 
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